


 

 

INTEGRATED ENVIRONMENTAL  

MONITORING PLAN 

 

 

FERNALD CLOSURE PROJECT 

FERNALD, OHIO  

 

 

JUNE 2006 

 

U.S. DEPARTMENT OF ENERGY 

 

            2505-WP-0022   

 Revision 5A  

 Draft Final 

 



 

 

INTEGRATED ENVIRONMENTAL 

MONITORING PLAN 
 
 
 
 
 
 
 

FERNALD CLOSURE PROJECT 

FERNALD, OHIO 

 

 

 

 

 

 

 

 

JUNE 2006 

 

 

U.S. DEPARTMENT OF ENERGY 

 
 

 

DRAFT FINAL 



 

IEMP-NEW\2006_REV5\TOC&REFERENCES\TOC.DOC\July 11, 2006  11:56AM  

TABLE OF CONTENTS 

 

Page 

 

List of Figures .............................................................................................................................................. vi 

List of Tables ..............................................................................................................................................vii 

List of Acronyms .......................................................................................................................................viii 

 

Section 

1.0 Introduction......................................................................................................................................1-1 

1.1 Background ............................................................................................................................1-1 

1.2 Program Objectives and Scope...............................................................................................1-2 

1.3 Plan Organization ...................................................................................................................1-3 

1.4 Role of the IEMP in Remedial Action Decision Making.......................................................1-4 

1.4.1 Management Decisions .............................................................................................1-5 

1.4.2 Who is Responsible for Making the Decisions?........................................................1-5 

1.4.3 What are the General Criteria for the Decisions?......................................................1-6 

1.4.4 How Will IEMP Decisions Be Communicated? .......................................................1-6 

1.6 Program Modifications and Revisions ...................................................................................1-7 

 

2.0 Fernald Site Post-Closure Strategy and Organization......................................................................2-1 

2.1 Fernald Site Post-Closure Strategy.........................................................................................2-1 

2.2 Post-Closure Fernald Organization ........................................................................................2-1 

2.3 Fernald Site Post-Closure Status ............................................................................................2-1 

 

3.0 Groundwater Monitoring Program...................................................................................................3-1 

3.1 Integration Objectives for Groundwater.................................................................................3-1 

3.2 Summary of Regulatory Drivers, DOE Policies, and Other Fernald Site-Specific 

 Agreements.............................................................................................................................3-5 

3.2.1 Approach ...................................................................................................................3-5 

3.2.2 Results .......................................................................................................................3-5 

3.3 Groundwater Monitoring Program Boundaries....................................................................3-10 

3.4 Program Expectations and Design Considerations...............................................................3-10 

3.4.1 Program Expectations..............................................................................................3-10 

3.4.2 Design Considerations.............................................................................................3-11 

3.4.2.1 Background .............................................................................................3-11 

3.4.2.2 The Modular Approach to Aquifer Restoration ......................................3-19 

3.4.2.3 Well Selection Criteria............................................................................3-22 

3.4.2.4 Constituent Selection Criteria .................................................................3-23 

 



TABLE OF CONTENTS 

(Continued) 

 

Section  Page 

 

IEMP-NEW\2006_REV5\ \TOC&REFERENCES\TOC.DOC\July 11, 2006  11:56AM ii 

3.5 Design of the IEMP Groundwater Monitoring Program......................................................3-29 

3.6 Medium-Specific Plan for Groundwater Monitoring ..........................................................3-29 

3.6.1 Project Organization ...............................................................................................3-34 

3.6.2 Sampling Program...................................................................................................3-34 

3.6.2.1 Total Uranium Monitoring......................................................................3-34 

3.6.2.2 South Field Monitoring ..........................................................................3-37 

3.6.2.3 Waste Storage Area Monitoring .............................................................3-39 

3.6.2.4 Property/Plume Boundary Monitoring....................................................3-41 

3.6.2.5 Monitoring Non-Uranium Groundwater FRL Constituents Without 

 IEMP FRL Exceedances .........................................................................3-42 

3.6.2.6 Routine Water Level Monitoring............................................................3-43 

3.6.2.7 Sampling Procedures...............................................................................3-46 

3.6.2.8 Quality Control Sampling Requirements ................................................3-48 

3.6.2.9 Decontamination .....................................................................................3-48 

3.6.2.10 Waste Disposition ...................................................................................3-48 

3.6.2.11 Monitoring Well Maintenance ................................................................3-49 

3.6.3 Change Control .......................................................................................................3-51 

3.6.4 Health and Safety Considerations ...........................................................................3-52 

3.6.5 Data Management ...................................................................................................3-52 

3.6.6 Quality Assurance ...................................................................................................3-53 

3.7 IEMP Groundwater Monitoring Data Evaluation and Reporting.........................................3-53 

3.7.1 Data Evaluation .......................................................................................................3-53 

3.7.2 Reporting.................................................................................................................3-62 

 

4.0 Surface Water and Treated Effluent Monitoring Program...............................................................4-1 

4.1 Integration Objectives for Surface Water and Treated Effluent.............................................4-1 

4.2 Analysis of Regulatory Drivers, DOE Policies, and Other Fernald Site-Specific 

 Agreements.............................................................................................................................4-1 

4.2.1 Approach ...................................................................................................................4-2 

4.2.2 Results .......................................................................................................................4-2 

4.3 Program Expectations and Design Considerations.................................................................4-4 

4.3.1 Program Expectations................................................................................................4-4 

4.3.2 Design Considerations...............................................................................................4-5 

4.3.2.1 Constituents of Concern............................................................................4-5 

4.3.2.2 Surface Water Cross-Medium Impact.......................................................4-5 

4.3.2.3 Sporadic Exceedances of FRLs ..............................................................4-10 

4.3.2.4 Impacts to Surface Water Due to Uncontrolled Storm Water Runoff ....4-10 

4.3.2.5 Ongoing Background Evaluation............................................................4-16 

4.3.2.6 Continue to Fulfill National Pollutant Discharge Elimination System 

 Requirements ..........................................................................................4-18 



TABLE OF CONTENTS 

(Continued) 

 

Section  Page 

 

IEMP-NEW\2006_REV5\ \TOC&REFERENCES\TOC.DOC\July 11, 2006  11:56AM iii 

4.3.2.7 Continue to Fulfill Federal Facilities Compliance Agreement and 

 Operable Unit 5 Record of Decision Requirements................................4-18 

4.3.2.8 Continue to Fulfill DOE Order 5400.1 Requirements ............................4-18 

4.3.2.9 Continue to Address Concerns of the Community .................................4-18 

4.3.3 Program Design.......................................................................................................4-20 

4.4 Medium-Specific Plan for Surface Water and Treated Effluent Sampling ..........................4-20 

4.4.1 Project Organization................................................................................................4-21 

4.4.2 Sampling Program...................................................................................................4-21 

4.4.2.1 Sampling Procedures...............................................................................4-21 

4.4.2.2 Quality Control Sampling Requirements ................................................4-25 

4.4.2.3 Decontamination .....................................................................................4-26 

4.4.2.4 Waste Dispositioning ..............................................................................4-26 

4.4.3 Change Control .......................................................................................................4-26 

4.4.4 Health and Safety Considerations ...........................................................................4-26 

4.4.5 Data Management ...................................................................................................4-26 

4.4.6 Quality Assurance ...................................................................................................4-27 

4.5 IEMP Surface Water and Treated Effluent Monitoring Data Evaluation and Reporting.....4-28 

4.5.1 Data Evaluation .......................................................................................................4-28 

4.5.2 Reporting.................................................................................................................4-30 

 

5.0 Sediment Monitoring Program.........................................................................................................5-1 

5.1 Integration Objectives for the Sediment Monitoring Program...............................................5-1 

5.2 Analysis of Regulatory Drivers, DOE Policies, and Other Fernald Site-Specific 

 Agreements.............................................................................................................................5-1 

5.2.1 Approach ...................................................................................................................5-1 

5.2.2 Results .......................................................................................................................5-2 

5.3 Program Expectations and Design Considerations.................................................................5-3 

5.3.1 Program Expectations................................................................................................5-3 

5.3.2 Design Considerations...............................................................................................5-3 

5.4 Medium-Specific Plan for Sediment Monitoring ...................................................................5-3 

5.4.1 Project Organization..................................................................................................5-5 

5.4.2 Sampling Program.....................................................................................................5-5 

5.4.2.1 Sampling Procedures.................................................................................5-7 

5.4.2.2 Quality Control Sampling Requirements ..................................................5-7 

5.4.2.3 Decontamination .......................................................................................5-7 

5.4.2.4 Waste Dispositioning ...............................................................................5-7 

5.4.3 Change Control .........................................................................................................5-7 

5.4.4 Health and Safety Considerations .............................................................................5-8 

5.4.5 Data Management .....................................................................................................5-8 

5.4.6 Quality Assurance .....................................................................................................5-8 

5.5 IEMP Sediment Monitoring Data Evaluation and Reporting.................................................5-9 

5.5.1 Data Evaluation .........................................................................................................5-9 

5.5.2 Reporting.................................................................................................................5-11 



TABLE OF CONTENTS 

(Continued) 

 

Section  Page 

 

IEMP-NEW\2006_REV5\ \TOC&REFERENCES\TOC.DOC\July 11, 2006  11:56AM iv 

6.0 Air Monitoring Program ..................................................................................................................6-1 

6.1 Integration Objectives for the Air Monitoring Program.........................................................6-1 

6.2 Analysis of Regulatory Drivers, DOE Policies, and other Fernald Site-Specific 

 Agreements.............................................................................................................................6-1 

6.2.1 Approach ...................................................................................................................6-1 

6.2.2 Results .......................................................................................................................6-2 

6.3 Program Expectations and Design Considerations.................................................................6-4 

6.3.1 Program Expectations................................................................................................6-4 

6.3.2 Design Considerations...............................................................................................6-5 

6.3.2.1 Radiological Air Particulate Monitoring Design Summary......................6-5 

6.3.2.2 Radon Monitoring Design Summary ........................................................6-8 

6.3.2.3 Direct Radiation Monitoring Design Summary ......................................6-10 

6.3.2.4 Meteorological Monitoring Program Design Summary..........................6-10 

6.4 Medium-Specific Plan for Sitewide Environmental Air Monitoring ...................................6-11 

6.4.1 Project Organization................................................................................................6-11 

6.4.2 Sampling Program...................................................................................................6-12 

6.4.2.1 Sampling Procedures...............................................................................6-12 

6.4.2.2 Quality Control Sampling Requirements ................................................6-14 

6.4.2.3 Decontamination .....................................................................................6-15 

6.4.2.4 Waste Dispositioning ..............................................................................6-15 

6.4.5 Change Control .......................................................................................................6-15 

6.4.6 Health and Safety Considerations ...........................................................................6-15 

6.4.7 Data Management ...................................................................................................6-16 

6.4.8 Quality Assurance ...................................................................................................6-17 

6.5 IEMP Air Monitoring Data Evaluation and Reporting ........................................................6-17 

6.5.1 Data Evaluation ......................................................................................................6-17 

6.5.2 Reporting.................................................................................................................6-20 

 



TABLE OF CONTENTS 

(Continued) 

 

Section  Page 

 

IEMP-NEW\2006_REV5\ \TOC&REFERENCES\TOC.DOC\July 11, 2006  11:56AM v 

7.0 Program Reporting ...........................................................................................................................7-1 

7.1 Introduction ............................................................................................................................7-1 

7.2 Program Design......................................................................................................................7-1 

7.2.1 IEMP Monitoring Summary for 2007 through 2011.................................................7-1 

7.2.2 Program Review and Revision ..................................................................................7-2 

7.3 Reporting................................................................................................................................7-3 

7.3.1 Regulatory Drivers for Reporting Monitoring Data..................................................7-3 

7.3.2 IEMP Reporting ........................................................................................................7-4 

 

References................................................................................................................................................. R-1 

 

Appendices 

A The Revised Groundwater Monitoring Approach 

B Surface Water Final Remediation Level (FRL) Exceedances 

C Dose Assessment 

D Natural Resource Monitoring Plan 



LIST OF FIGURES 

 

Page 

 

IEMP-NEW\2006_REV5\ \TOC&REFERENCES\TOC.DOC\July 11, 2006  11:56AM vi 

Figure 2-1 Fernald Site Organization ...................................................................................................2-3 

Figure 2-2 Uncertified Areas ................................................................................................................2-4 

Figure 2-3 Fernald Legacy Management Site Configuration ...............................................................2-5 

Figure 3-1 Location of Aquifer Restoration Modules ..........................................................................3-3 

Figure 3-2A Monitoring Well Data and Maximum Total Uranium Plume Through the 

 Second Half of 2005..........................................................................................................3-12 

Figure 3-2B Monitoring Well Data and Maximum Total Uranium Plume in South Field Through the 

 Second Half of 2005..........................................................................................................3-13 

Figure 3-3 Extraction Well Locations.................................................................................................3-15 

Figure 3-4 Groundwater Aquifer Zones and Aquifer Restoration Footprint ......................................3-21 

Figure 3-5 Locations for Semiannual Total Uranium Monitoring Only.............................................3-36 

Figure 3-6 Locations for Semiannual Monitoring for Property/Plume Boundary, South Field, 

 and Waste Storage Area ....................................................................................................3-38 

Figure 3-7 Direct-Push Sampling Locations.......................................................................................3-40 

Figure 3-8 Groundwater Elevation Monitoring Wells........................................................................3-44 

Figure 3-9 Groundwater Certification Process and Stages .................................................................3-61 

Figure 4-1 Area Where Glacial Overburden Has Been Removed by Erosion......................................4-9 

Figure 4-2 IEMP Surface Water and Treated Effluent Sample Locations..........................................4-14 

Figure 4-3 Comparison of Average Total Uranium Concentrations in Paddys Run 

 at Willey Road Sample Location SWP-03........................................................................4-15 

Figure 4-4 IEMP Background Surface Water Sample Locations .......................................................4-16 

Figure 4-5 NPDES Permit Sample Locations.....................................................................................4-19 

Figure 4-6 IEMP Surface Water Data Evaluation and Associated Actions........................................4-29 

Figure 5-1 Sediment Sample Locations................................................................................................5-4 

Figure 5-2 IEMP Sediment Data Evaluation and Associated Actions................................................5-10 

Figure 6-1 Post-Closure Air Monitoring for 2007................................................................................6-6 

Figure 6-2 Average Fernald Site Wind Rose Data, 2000-2005 ............................................................6-7 

Figure 6-3 IEMP Air Data Evaluation and Associated Actions .........................................................6-19 

 

 



LIST OF TABLES 

 

Page 

 

IEMP-NEW\2006_REV5\ \TOC&REFERENCES\TOC.DOC\July 11, 2006  11:56AM vii 

Table 2-1 Operable Unit 5 Remedy Overview....................................................................................2-2 

Table 3-1 Fernald Site Groundwater Monitoring Program Regulatory Drivers and Responsibilities 3-8 

Table 3-2 Groundwater FRL Exceedances Based on Samples and Locations Since 

 IEMP Inception (from August 1997 thru 2005)................................................................3-24 

Table 3-3 IEMP Constituents with FRL Exceedances, Location of Exceedances, and Revised 

 Monitoring Program..........................................................................................................3-28 

Table 3-4 List of IEMP Groundwater Monitoring Wells ..................................................................3-29 

Table 3-5 Monitoring Requirements .................................................................................................3-33 

Table 3-6 List of Groundwater Monitoring Wells to be Sampled for Total Uranium Only..............3-35 

Table 3-7 Analytical Requirements for the Groundwater Monitoring Program ...............................3-47 

Table 4-1 Fernald Site Surface Water and Treated Effluent Monitoring Program Regulatory 

 Drivers and Responsibilities ...............................................................................................4-3 

Table 4-2 Surface Water Selection Criteria Summary ........................................................................4-6 

Table 4-3 Summary of Surface Water and Treated Effluent Sampling Requirements by Location .4-11 

Table 4-4 Surface Water Analytical Requirements for Constituents at Sample Locations 

 SWD-02, SWD-03, SWP-01, SWP-03 and SWR-01........................................................4-22 

Table 4-5 Surface Water and Effluent Analytical Requirements for Constituents at Sample 

 Locations PF 4001, STRM 4003, STRM 4004, STRM 4005, STRM 4006, 

 SWR-4801, and SWR-4902 ..............................................................................................4-23 

Table 5-1 Fernald Site Sediment Monitoring Program Regulatory Drivers and Responsibilities ......5-2 

Table 5-2 Sediment Sampling Program Design and Analytical Requirements...................................5-6 

Table 6-1 Fernald Site Air Monitoring Program Regulatory Drivers and Responsibilities ................6-4 

Table 6-2 Sampling and Analytical Summary for Radiological Air Particulate Samples...................6-9 

Table 6-3 Sampling Analytical Summary for Continuous Radon Detectors.......................................6-9 

Table 6-4 Analytical Summary for Direct Radiation (TLD) .............................................................6-10 

Table 6-5 Technical Specifications for Radiological Air Particulate Monitoring.............................6-12 

Table 7-1 IEMP Reporting Schedule for 2007 through 2011..............................................................7-5 

 



 

IEMP-NEW\2006_REV5\ \TOC&REFERENCES\TOC.DOC\July 11, 2006  11:56AM viii 

LIST OF ACRONYMS 

 

ALARA as low as reasonably achievable 

ANSI American National Standards Institute 

ARAR applicable or relevant and appropriate requirement 

ASL analytical support level 

BAT best available technology 

BTV benchmark toxicity value 

CAWWT converted advanced wastewater treatment facility 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CFR Code of Federal Regulations 

CMT continuous multi-channel tubing 

COC constituent of concern 

D&D decontamination and dismantling 

DCF dose conversion factors 

DFM data fusion modeling 

DOE U.S. Department of Energy 

DOE-EM U.S. Department of Energy Office of Environmental Management 

EMCAP DOE-EM Consolidated Audit Program 

EMP Fernald Site Environmental Monitoring Program 

EPA U.S. Environmental Protection Agency 

ESD Explanation of Significant Differences 

FFA Federal Facility Agreement 

FFCA Federal Facility Compliance Agreement 

FRL final remediation level 

GEMS Geospatial Environmental Mapping System 

GPMPP Groundwater Protection Management Program Plan 

GWLMP Groundwater/Leak Detection and Leachate Monitoring Plan 

IEMP Integrated Environmental Monitoring Plan 

LM Legacy Managment 

LMICP Comprehensive Legacy Management and Institutional Controls Plan 

LM QAPP Legacy Management CERCLA Sites Quality Assurance Project Plan 

MCL maximum contaminant level 

MS/MSD matrix spike/matrix spike duplicate 

NEPA National Environmental Policy Act



LIST OF ACRONYMS 

(Continued) 

 

IEMP-NEW\2006_REV5\ \TOC&REFERENCES\TOC.DOC\July 11, 2006  11:56AM ix 

 

NESHAP National Emissions Standards Hazardous Air Pollutant 

NPDES National Pollutant Discharge Elimination System 

NRMP National Resource Monitoring Plan 

NRRP Natural Resource Restoration Plan 

NRRDP Natural Resource Restoration Designs Plan 

NTU nephelometric turbidity units 

OAC Ohio Administrative Code 

OEPA Ohio Environmental Protection Agency 

OLM SAP Office of Legacy Management Sampling Analysis Plan 

OMMP Operations and Maintenance Master Plan 

ORC Ohio Revised Code 

OSDF on-site disposal facility 

PRG preliminary remediation goal 

PRRS Paddys Run Road Site 

RCRA Resource Conservation and Recovery Act 

SSOD Storm Sewer Outfall Ditch 

SWIFT Sandia Waste Isolation Flow and Transport 

TLD thermoluminescent dosimeter 

U.S.C. United States Code 

VAM3D Variability Saturated Analysis Model in 3 Dimensions 

 

LIST OF MEASUREMENT ABBREVIATIONS 

 

cm centimeter 

cfm cubic feet per minute 

m
3 

cubic meters 

Ci/g Curies per gram 

gpm gallons per minute  

µg/L micrograms per liter 

mg/L milligrams per liter 

m/min meters per minute 

mrem millirem 

pCi/m
3
 picoCuries per cubic meter 

pCi/g picoCuries per gram 

pCi/kg picoCuries per kilogram 

pCi/L picoCuries per liter 

pCi/m
2
/sec picoCuries per square meter per second 

 





















Stakeholder

Relations

Fernald Project

Infrastructure

Services

Information

Technology
Aquifer Restoration

Data Management &

Reporting

Ecological

Restoration

Environmental

Monitoring

FIGURE 2-1  FERNALD SITE ORGANIZATION

POST-CLOSURE

- Health, Safety and Quality

- Environmental Compliance

- Contracts and Acquisitions

- Records Management

- Quality Assurance

- Education Outreach

- Public Involvement

- Website Management

- Network Systems

- Telecommunications

- CAWWT Operations

- OSDF/LDS Management

- Well Field Maintenance

- LMICP

- Annual Site Environmental Report

- GEMs

- Environmental Data Management

- Wetland Management

- Cultural Resources

- Groundwater Surface Water,

  Sediment, Air Monitoring Sampling





M O N U M E N T D E S C R IP T IO N  N O R T H IN G E A S T IN G E L E V A T IO N  S U R V E Y
B M -1 (E S T A B . )  S IT E  O R IG IN  (0 , 0 ) 4 8 2 8 1 3 . 9 8 2 1 3 4 5 1 0 9 . 0 4 1 5 7 9 . 8 3 W O O L P E R T

M -1 F L Y  A S  P IL E 4 7 8 2 3 7 . 9 3 1 3 4 7 7 0 5 . 2 0 5 7 3 . 6 2 W O O L P E R T
M -3 F L Y  A S  P IL E 4 7 7 9 4 8 . 9 2 9 1 3 4 8 4 5 1 . 0 9 9 5 7 7 . 4 1 W O O L P E R T
N - 1 A L U M IN U M  C A P P E D  P IN 4 7 6 8 7 6 . 2 0 1 3 5 1 3 0 1 . 4 3 6 0 7 . 8 8 W O O L P E R T
N - 6 A L U M IN U M  C A P P E D  P IN 4 7 6 9 2 8 . 5 5 1 3 4 8 3 6 9 . 6 8 5 5 1 . 9 9 W O O L P E R T

B M  1 0 0 3 B U TL E R  C O . 4 8 2 8 8 7 . 9 7 1 3 4 5 0 0 1 . 2 0 5 7 9 . 9 3 W O O L P E R T
B M  1 8 9 9 C ITY  O F  C IN C IN N A T I 4 8 2 7 8 1 . 7 9 1 3 4 5 3 0 9 . 6 2 5 7 9 . 0 6 W O O L P E R T

1 / 2  S E C T IO N  C O R N E R H A M IL TO N  C O U N T Y
1 / 2  S E C T IO N  C O R N E R H A M IL TO N  C O U N T Y

B M -1 0 U . S .  A E C 4 8 2 6 3 7 . 9 6 2 1 3 5 1 8 5 7 . 1 7 8 6 1 5 . 8 8 W O O L P E R T
B M - O S D F -2 O N -S IT E  D IS P O S A L  F A C . 4 8 2 1 9 9 . 9 3 7 1 3 5 1 7 7 9 . 1 6 5 6 1 5 . 8 2 B . L .  P A Y N E
B M - O S D F -3 O N -S IT E  D IS P O S A L  F A C . 4 7 8 8 5 0 . 4 1 6 1 3 5 1 7 4 9 . 3 2 8 5 9 5 . 6 1 B . L .  P A Y N E
B M - O S D F -5 O N -S IT E  D IS P O S A L  F A C . 4 8 3 2 9 7 . 4 3 9 1 3 5 1 1 4 5 . 7 3 4

G P S    B E N C H    M A R K    L O C A T IO N    P L A N

TECUMSEH SURVEYING, INC.
4948 CINCINNATI-BROOKVILLE ROAD    SHANDON, OHIO 45013

TELEPHONE: 513 738-2134, FAX: 513 738-2756











































































































































IE
M

P
-N

E
W

\2
0
0
6
_
R

E
V

5
\1

-S
E

C
T

IO
N

S
\2

-F
IN

A
L

\S
E

C
T

IO
N

\S
E

C
4
.D

O
C

\Ju
ly

 1
1
, 2

0
0
6
  1

2
:0

1
P

M
 

 
   4

-6
 

F
C

P
-IE

M
P

-B
I D

R
A

F
T

 F
IN

A
L

 

S
ectio

n
 4

, R
ev

. 5
A

 

Ju
n

e 2
0

0
6

  
 

 

TABLE 4-2 

SURFACE WATER SELECTION CRITERIA SUMMARY 

 

95th Percentile Background Level in Surface Water
c,d

 

   Paddys Run Great Miami River 

Constituent
a
 FRL

b
 FRL Basis

b
 Original Revised Original Revised 

General Chemistry (mg/L)       

Fluoride 2.0 A 0.22 0.272 0.9 0.503 

Nitrate/Nitrite 2400 R 1.7 4.47 6.6 8.28 

Inorganics (mg/L)       

Antimony 0.19 A ND 0.0012 ND 0.00175 

Arsenic 0.049 R ND 0.00651 0.0036 0.00826 

Barium 100 R 0.053 0.0546 0.1 0.101 

Beryllium 0.0012 A ND 0.0003 ND 0.0009 

Cadmium 0.0098 B ND 0.00087 0.01 0.00375 

Chromium (VI)
e
 0.010 D ND 0.00744 ND 0.010401 

Copper 0.012 A ND 0.00841 0.012 0.0147 

Cyanide 0.012 A ND 0.003 0.005 0.00412 

Lead 0.010 B ND 0.00623 0.010 0.01 

Manganese 1.5 R 0.035 0.195 0.08 0.115 

Mercury 0.00020 D ND 0.000186 ND 0.000175 

Molybdenum 1.5 R ND 0.00356 0.02 0.00942 

Nickel 0.17 A ND 0.00844 0.023 0.0131 

Selenium 0.0050 A ND 0.0026 ND 0.00293 

Silver 0.0050 D ND 0.000664 ND 0.000348 

Vanadium 3.1 R ND 0.0204 ND 0.00886 

Zinc 0.11 A ND 0.0447 0.045 0.0486 
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TABLE 4-2 

(Continued) 

 

 

95th Percentile Background Level in Surface Water
c,d

 

Paddys Run Great Miami River 
Constituent

a
 FRL

b
 FRL Basis

b
 Original Revised Original Revised 

Radionuclides (pCi/L)       

Cesium-137 10 R 3.1 4.74 ND 3.88 

Neptunium-237 210 R - 0.054 ND 0.0858 

Lead-210 11 R - 2.97 - 2.01 

Plutonium-238 210 R ND ND ND 0.038 

Plutonium-239/240 200 R 0.09 0.093 ND 0.01 

Radium-226 38 R 0.35 0.954 0.41 0.976 

Radium-228 47 R 2.1 3.49 2.2 4.17 

Strontium-90 41 R 0.96 3.34 ND 1.14 

Technetium-99 150 R ND 4.65 ND 11.3 

Thorium-228 830 R ND 0.238 0.62 0.180 

Thorium-230 3500 R ND 0.483 0.36 0.638 

Thorium-232 270 R ND 0.133 ND 0.178 

Uranium, Total (µµµµg/L) 530 R 0.001 1.52 0.001 2.13 

Pesticide/PCBs (µµµµg/L)       

Alpha-Chlordane 0.31 R - ND - ND 

Aroclor-1254 0.20 D - ND - ND 

Aroclor-1260 0.20 D - ND - ND 

Dieldrin 0.020 D - ND - 0.0095 

Semi-Volatiles (µµµµg/L)       

Benzo(a)anthracene 1.0 D - ND - ND 

Benzo(a)pyrene 1.0 D - ND - ND 

bis(2-Chloroisopropyl)ether 280 R - ND - ND 

bis(2-Ethylhexyl)phthalate 8.4 A - 2 - 2.5 

Dibenzo(a,h)anthracene 1.0 D - ND - ND 
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TABLE 4-2 

(Continued) 

 

 

95th Percentile Background Level in Surface Water
c,d

 

Paddys Run Great Miami River 
Constituent

a
 FRL

b
 FRL Basis

b
 Original Revised Original Revised 

Semi-Volatiles (µµµµg/L) (Cont.)       

3,3'-Dichlorobenzidine 7.7 R - ND - ND 

Di-n-butylphthalate 6000 R - 5.09 - 5.5 

Di-n-octylphthalate 5.0 D - 1.75 - ND 

p-Methylphenol 2200 R - ND - ND 

4-Nitrophenol 7,400,000 R - ND - ND 

Volatiles (µµµµg/L) 280 R     

Benzene 280 R - ND - 0.35 

Bromodichloromethane 240 R - ND - ND 

Bromomethane 1300 R - ND - ND 

Chloroform 79 A - 0.782 - 0.3 

1,1-Dichloroethene 15 R - ND - ND 

Methylene chloride 430 A - 1 - ND 

Tetrachloroethene 45 R - 0.367 - ND 

1,1,1-Tricholoroethane 1.0 D - ND - ND 

1,1,2-Tricholoroethane 230 R - ND - ND 

Other Constituents       

Ammonia   - 0.14 - 0.178 

Carbon disulfide   - ND - 0.35 

Cobalt   - - - 0.0123 

Trichloroethene   - 0.2 - ND 

____________________ 
 
aShaded text indicates constituents selected for IEMP surface water analysis at locations other than background and NPDES Permit sample locations. 
bDerived from Operable Unit 5 Record of Decision, Table 9-5. 

A = ARAR values 

B = background concentrations 

D = analytical detection limit 

R = human health risk 
cND = non-detected result 

 - = not applicable/not available 
dFor small data sets (less than or equal to seven samples), the maximum detected concentration is used as the 95th percentile. 
eFRL based on chromium (VI); however, the analytical results are for total chromium. 



















































































FCP-IEMP-BI  DRAFT FINAL 

Section 6, Rev. 5A 

June 2006 
 

 

IEMP-NEW\2006_REV5\1-SECTIONS\2-FINAL\SECTION\SEC6.DOC\July 11, 2006  12:49PM 6-7 

Figure 6-2  Average Fernald Site Wind Rose Data, 2000-2005 
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TABLE A-2 
GROUNDWATER FRL EXCEEDANCES FROM 1997 THROUGH 2005 QUARTERLY/SEMIANNUALLY 

 

1997 1998 1999 2000 2001 2002 2003 2004 2005 

Constituent Well
a 

Aquifer 

Zone Project
b
 

 

3
c
 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 1 2 1 2 

Antimony                                 

 2093 4 P/PB                              

 2128 4 PRRS                              

 21063 4 P/PB                              

 22198 0 OSDF                              

 22199 0 OSDF                              

 22204 0 OSDF                              

 22205 0 OSDF                              

 22208 0 OSDF                         x     

 22210 0 OSDF                              

 22211 0 OSDF                              

 22214 0 OSDF                              

 2398 2 P/PB                              

 2431 0 P/PB                         x     

 2432 0 P/PB                              

 2625 4 PRRS                              

 2636 4 PRRS                          x  x  

 2733 0 P/PB                              

 2898 4 PRRS                              

 2899 4 PRRS                              

 2900 4 PRRS                              

 3070 2 P/PB                              

 3093 4 P/PB                              

 31217 0 P/PB                              

 3128 4 PRRS                              

 3398 2 P/PB                              

 3424 0 P/PB                              

 3426 0 P/PB                              

 3429 0 P/PB                              

 3431 0 P/PB                              

 3432 0 P/PB                              

 3636 4 PRRS                              

 3733 0 P/PB                              

 3898 4 PRRS                              

 3899 4 PRRS                              

 3900 4 PRRS                              

 4398 2 P/PB                              
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1997 1998 1999 2000 2001 2002 2003 2004 2005 

Constituent Well
a 

Aquifer 

Zone Project
b
 

 

3
c
 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 1 2 1 2 

Arsenic                               

 2093 4 PRRS                            

 2128 4 PRRS                            

 21063 4 P/PB                            

 22198 0 OSDF                            

 22199 0 OSDF                            

 22204 0 OSDF                            

 22205 0 OSDF                            

 22208 0 OSDF                            

 22210 0 OSDF                            

 22211 0 OSDF                            

 22214 0 OSDF                            

 2398 2 P/PB                            

 2431 0 P/PB                            

 2432 0 P/PB                            

 2625 4 PRRS             x               

 2636 4 PRRS   x x    x x           x      x    

 2733 0 P/PB                            

 2898 4 PRRS            x                

 2899 4 PRRS                            

 2900 4 PRRS            x                

 3070 2 P/PB                            

 3093 4 P/PB                            

 31217 0 P/PB                            

 3128 4 PRRS                            

 3398 2 P/PB                            

 3424 0 P/PB                            

 3426 0 P/PB                            

 3429 0 P/PB                            

 3431 0 P/PB                            

 3432 0 P/PB                            

 3636 4 PRRS                            

 3733 0 P/PB                            

 3898 4 PRRS                            

 3899 4 PRRS                            

 3900 4 PRRS                            

 4398 2 P/PB                            
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1997 1998 1999 2000 2001 2002 2003 2004 2005 

Constituent Well
a 

Aquifer 

Zone Project
b
 

 

3
c
 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 1 2 1 2 

Benzene                               

 2128 4 PRRS                            

 2625 4 PRRS                            

 2636 4 PRRS                            

 2898 4 PRRS                            

 2899 4 PRRS                            

 2900 4 PRRS                            

 3128 4 PRRS                            

 3636 4 PRRS                            

 3898 4 PRRS                            

 3899 4 PRRS                            

 3900 4 PRRS                            

Boron                               

 2045 2 SF         x  x  x               

 2049 2 SF  x x   x x x x x x x x  x        x     

 22198 0 OSDF                            

 22199 0 OSDF                            

 22204 0 OSDF                            

 22205 0 OSDF                            

 22208 0 OSDF                            

 22210 0 OSDF                            

 22211 0 OSDF                            

 22214 0 OSDF                            

Bromodichloromethane                               

 22198 0 OSDF                            

 22199 0 OSDF                            

 22204 0 OSDF                            

 22205 0 OSDF                            

 22208 0 OSDF                            

 22210 0 OSDF                            

 22211 0 OSDF                            

 22214 0 OSDF                            

Carbazole                               

 22198 0 OSDF                            

 22199 0 OSDF                            

 22204 0 OSDF                            

 22205 0 OSDF                            

 22208 0 OSDF                            

 22210 0 OSDF                            

 22211 0 OSDF                            

 22214 0 OSDF                            
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1997 1998 1999 2000 2001 2002 2003 2004 2005 

Constituent Well
a 

Aquifer 

Zone Project
b
 

 

3
c
 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 1 2 1 2 

Carbon disulfide                               

 2010 1 WSA                            

 2648 1 WSA        
 

                   

 2649 1 WSA       x                     

 2821 1 WSA                            

 3821 1 WSA           x                x  

Alpha-Chlordane                               

 22198 0 OSDF                            

 22199 0 OSDF                            

 22204 0 OSDF                            

 22205 0 OSDF                            

 22208 0 OSDF                            

 22210 0 OSDF                            

 22211 0 OSDF                            

 22214 0 OSDF                            

Bis(2-Chloroisopropyl)ether                               

 22198 0 OSDF                            

 22199 0 OSDF                            

 22204 0 OSDF                            

 22205 0 OSDF                            

 22208 0 OSDF                            

 22210 0 OSDF                            

 22211 0 OSDF                            

 22214 0 OSDF                            

1,1-Dichloroethene                               

 22198 0 OSDF                            

 22199 0 OSDF                            

 22204 0 OSDF                            

 22205 0 OSDF                            

 22208 0 OSDF           x                 

 22210 0 OSDF                            

 22211 0 OSDF                            

 22214 0 OSDF              
 

             

Fluoride                               

 2093 4 P/PB                            

 2128 4 PRRS                            

 21063 4 P/PB                            

 22198 0 OSDF                            

 22199 0 OSDF                            

 22204 0 OSDF                            

 22205 0 OSDF                            
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1997 1998 1999 2000 2001 2002 2003 2004 2005 

Constituent Well
a 

Aquifer 

Zone Project
b
 

 

3
c
 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 1 2 1 2 

Fluoride (Contd) 22208 0 OSDF                            

 22210 0 OSDF                            

 22211 0 OSDF                            

 22214 0 OSDF                            

 2398 2 P/PB                            

 2431 0 P/PB       x                     

 2432 0 P/PB                            

 2625 4 PRRS                            

 2636 4 PRRS                            

 2733 0 P/PB                            

 2898 4 PRRS                             

 2899 4 PRRS                             

 2900 4 PRRS                             

 3070 2 P/PB                             

 3093 4 P/PB                             

 31217 0 P/PB                             

 3128 4 PRRS                             

 3398 2 P/PB                             

 3424 0 P/PB                             

 3426 0 P/PB                             

 3429 0 P/PB                             

 3431 0 P/PB                             

 3432 0 P/PB                             

 3636 4 PRRS                             

 3733 0 P/PB                             

 3898 4 P/PB                             

 3899 4 P/PB                             

 3900 4 P/PB                             

 4398 2 P/PB                             

Lead                                

 2093 4 P/PB                             

 2128 4 PRRS                             

 21063 4 P/PB                             

 22198 0 OSDF                             

 22199 0 OSDF                             

 22204 0 OSDF                             

 22205 0 OSDF                             

 22208 0 OSDF                             

 22210 0 OSDF                             

 22211 0 OSDF                             

 22214 0 OSDF                             
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1997 1998 1999 2000 2001 2002 2003 2004 2005 

Constituent Well
a 

Aquifer 

Zone Project
b
  3

c
 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 1 2 1 2 

Lead (Cont.)                             
 

 

 2398 2 PRRS                            

 2431 0 PRRS            x                

 2432 0 PRRS                            

 2625 4 PRRS                            

 2636 4 PRRS                            

 2733 0 PRRS                            

 2898 4 PRRS                            

 2899 4 PRRS                            

 2900 4 PRRS                            

 3070 2 P/PB                            

 3093 4 P/PB                            

 31217 0 P/PB                            

 3128 4 PRRS                            

 3398 2 P/PB                            

 3424 0 P/PB                            

 3426 0 P/PB                            

 3429 0 P/PB                            

 3431 0 P/PB                            

 3432 0 P/PB                            

 3636 4 PRRS                            

 3733 0 P/PB  x             x             

 3898 4 PRRS                            

 3899 4 PRRS                            

 3900 4 PRRS                            

 4398 2 P/PB                            

Manganese                               

 2010 1 WSA              x    x      x x x x  x 

 2093 4 P/PB                            

 2128 4 PRRS                            

 21063 4 P/PB                            

 22198 0 OSDF                      x      

 22199 0 OSDF                            

 22204 0 OSDF                        x   x x x 

 22205 0 OSDF                            x 

 22208 0 OSDF                            

 22210 0 OSDF                            

 22211 0 OSDF                            

 22214 0 OSDF                            
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1997 1998 1999 2000 2001 2002 2003 2004 2005 

Constituent Well
a 

Aquifer 

Zone Project
b
  3

c
 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 1 2 1 2 

Manganese (Cont.) 2398 2 P/PB                            

 2431 0 P/PB    x x                       

 2432 0 P/PB               x   x x  x   x    

 2625 4 PRRS                            

 2636 4 PRRS                            

 2648 1 WSA   x    x    x  x    x    x      x x  

 2649 1 WSA                            

 2733 0 P/PB                            

 2821 1 WSA                            

 2898 4 PRRS                     x     x    

 2899 4 PRRS              x              

 2900 4 PRRS              x              

 3070 2 P/PB                            

 3093 4 P/PB                            

 31217 0 P/PB                            

 3128 4 PRRS                            

 3398 2 P/PB                            

 3424 0 P/PB                            

 3426 0 P/PB                            

 3429 0 P/PB                            

 3431 0 P/PB                            

 3432 0 P/PB                            

 3636 4 PRRS                            

 3733 0 P/PB                            

 3821 1 WSA           x  x    x    x   x x x   x 

 3898 4 PRRS                            

 3899 4 PRRS                            

 3900 4 PRRS                            

 4398 2 P/PB                            

Mercury                               

 22198 0 OSDF                            

 22199 0 OSDF                            

     
 

22204 

22205 

0 

0 
OSDF 

OSDF 
       

 
             

     
 

 22208 0 OSDF                            

 22210 0 OSDF                            

 22211 0 OSDF                            

 22214 0 OSDF                            
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1997 1998 1999 2000 2001 2002 2003 2004 2005 

Constituent Well
a
 

Aquifer 

Zone Project
b
  3

c
 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 1 2 1 2 

Molybdenum                               

 2010 1 WSA                            

 2648 1 WSA                            

 2649 1 WSA  x     x    x  x    x    x   x x x x x x 

 2821 1 WSA                            

 3821 1 WSA                            

Nickel                               

 2093 4 P/PB                            

 2128 4 PRRS                            

 21063 4 P/PB                            

 22198 0 OSDF           x                 

 22199 0 OSDF                            

 22204 0 OSDF                            

 22205 0 OSDF                            

 22208 0 OSDF                            

 22210 0 OSDF                            

 22211 0 OSDF                            

 22214 0 OSDF                            

 2398 2 P/PB  x  x x x x   x x                 

 2431 0 P/PB                            

 2432 0 P/PB                            

 2625 4 PRRS                            

 2636 4 PRRS                            

 2733 0 P/PB                            

 2898 4 PRRS                            

 2899 4 PRRS                            

 2900 4 PRRS                            

 3070 2 P/PB                            

 3093 4 P/PB                            

 31217 0 P/PB                            

 3128 4 PRRS                            

 3398 2 P/PB                            

 3424 0 P/PB                            

 3426 0 P/PB                            

 3429 0 P/PB                           

 3431 0 P/PB                          
 

 

 3432 0 P/PB                            

 
 

3636 

3733 

4 

0 

PRRS 

P/PB 
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1997 1998 1999 2000 2001 2002 2003 2004 2005 

Constituent Well
a
 

Aquifer 

Zone Project
b
  3

c
 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 1 2 1 2 

Nickel (Cont.) 3898 4 PRRS                            

 3899 4 PRRS                            

 3900 4 PRRS                            

 4398 2 P/PB        x    x                

Nitrate/Nitrite                               

 2010 1 WSA  
    

 
                     

 2648 1 WSA     x      x  x   x         x x x  

 2649 1 WSA   x  x  x  x  x  x  x x x x x x x  x x x x x  x 

 2821 1 WSA           x             x   x  

 3821 1 WSA               x    x         x 

Technetium-99                               

 2010 1 WSA                            

 22198 0 OSDF                            

 22199 0 OSDF                            

 22204 0 OSDF                            

 22205 0 OSDF                            

 22208 0 OSDF                            

 22210 0 OSDF                            

 22211 0 OSDF                            

 22214 0 OSDF                            

 2648 1 WSA           x     x x       x    

 2649 1 WSA   x  x  x  x  x  x  x x x x x x x  x x x x x x x 

 2821 1 WSA           x            x x x x x x x 

 3821 1 WSA                            

Trichloroethene                               

 2010 1 WSA                            

 22198 0 OSDF                            

 22199 0 OSDF                            

 22204 0 OSDF                            

 22205 0 OSDF                            

 22208 0 OSDF                            

 22210 0 OSDF                            

 22211 0 OSDF                            

 22214 0 OSDF                            

 2648 1 WSA                            

 2649 1 WSA       x    x  x    x    x   x x x x x x 

 2821 1 WSA                            

 3821 1 WSA                            
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1997 1998 1999 2000 2001 2002 2003 2004 2005 

Constituent Well
a
 

Aquifer 

Zone Project
b
  3

c
 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 1 2 1 2 

Vinyl Chloride                               

 22198 0 OSDF                            

 22199 0 OSDF                            

 22204 0 OSDF                            

 22205 0 OSDF                            

 22208 0 OSDF                            

 22210 0 OSDF                            

 22211 0 OSDF                            

 22214 0 OSDF                            

Zinc                               

 2093 4 P/PB                            

 2128 4 PRRS                            

 21063 4 P/PB                            

 22198 0 OSDF                            

 22199 0 OSDF                        x    

 22204 0 OSDF                        x    

 22205 0 OSDF                            

 22208 0 OSDF                            

 22210 0 OSDF                           x  

 22211 0 OSDF                            

 22214 0 OSDF                            

 2398 2 P/PB     x                       

 2431 0 P/PB      x x     x                

 2432 0 P/PB        x    x   x             

 2625 4 PRRS                            

 2636 4 PRRS                            

 2733 0 P/PB         x                   

 2898 4 PRRS                            

 2899 4 PRRS                            

 2900 4 PRRS              x            x   

 3070 2 P/PB                            

 3093 4 P/PB                            

 31217 0 P/PB                            

 3128 4 PRRS                           x  
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 1997 1998 1999 2000 2001 2002 2003 2004 2005 

Constituent Well
a
 

Aquifer 

Zone Project
b
  3

c 
4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 1 2 1 2 

Zinc (Cont.)                                

 3398 2 P/PB                             

 3424 0 P/PB                             

 3426 0 P/PB         x  x                  

 3429 0 P/PB        x x                    

 3431 0 P/PB                    x         

 3432 0 P/PB                             

 3636 4 PRRS                             

 3733 0 P/PB                        x     

 3898 4 PRRS                             

 3899 4 PRRS                 x            

 3900 4 PRRS                             

 4398 2 P/PB                             

_________________ 
 
Note:  Shading indicates well is outside the 10-year, time-of-travel remediation footprint. 
 
aAs defined in the IEMP, Rev. 3, all monitoring is now semiannual.  Well numbers that are bold have historical FRL exceedances. 
bWSA = Waste Storage Area 

SF = South Field 

P/PB = Property/Plume Boundary for FRL Exceedances 

PRRS = Property/Plume Boundary for Paddys Run Road Site 

OSDF = Property/Plume Boundary for on-site disposal facility 
cSampling for the IEMP was initiated in August 1997. 
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Currently No. of No. of FRL Date of Last FRL Exccedance

Location Monitored COCs Analyses
c

Exceedances
c

(No. of samples since exceedance)
c

SWP-02 (Paddys Run)
d

Radionuclides:

Technetium-99 M 39 0 -

Total Uranium
e

PC 39 0 -

SWP-03
f
 (Paddys Run Inorganics:

at Downstream Chromium, Total S 39 5 11/12/2003  (9)

Property Boundary) Copper S 39 2 9/27/2002 (14)

Cyanide M 29 0 -

Mercury M 37 1 04/13/1998 (31)

Silver M 38 0 -

Zinc M 32 0 -

Radionuclides:

Radium-226 M 37 0 -

Strontium-90 M 32 0 -

Technetium-99 M 39 0 -

Thorium-228
g

WP 20 0 -

Thorium-230
g

WP 20 0 -

Thorium-232
g

WP 20 0 -

Total Uranium
e

PC, M 51 0 -

SWD-01 Inorganics:

(Northeast Drainage) Cyanide M 41 0 -

Mercury M 30 0 -

Radionuclides:

Total Uranium
e

PC, M 27 0 -

SWD-02 (Storm Sewer Radionuclides:

Outfall Ditch) Strontium-90 M 34 0 -

Technetium-99 M 35 0 -

Total Uranium
e

PC, M 67 0 -

SWD-03 Inorganics:

(Waste Storage Area) Copper S 43 3 10/5/2002 (12)

Cyanide M 32 0 -

Mercury M 29 0 -

Silver M 32 1 4/4/2000 (22)

Zinc M 32 3 10/5/2002 (12)

Radionuclides:

Technetium-99 M 32 0 -

Total Uranium
e

PC 66 0 -

TABLE B-1

EVALUATION OF CONSTITUENTS SELECTED FOR IEMP CHARACTERIZATION SURFACE WATER MONITORING

DUE TO FRL EXCEEDANCES

Basis for Selection

of Constiuent Code
a, b
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Currently No. of No. of FRL Date of Last FRL Exccedance

Location Monitored COCs Analyses
c

Exceedances
c

(No. of samples since exceedance)
c

PF 4001 Inorganics:

(Parshall Flume - Treated Cadmium
h

S 884 2 12/19/2003 (281)

Effluent) Cyanide
h

M 540 0 -

Mercury
h

M 105 0 -

Silver
h

M 886 0 -

Radionuclides:

Radium-226 M 40 0 -

Strontium-90 M 34 0 -

Technetium-99 M 106 0 -

Total Uranium
e

PC, M 3032 0 -

SWRB 4002O Inorganics:

(Storm Water Retention Beryllium S 9 0 -

Basin) Cadmium S 9 0 -

Cyanide M, S 8 0 -

Manganese S 9 0 -

Mercury M, S 9 0 -

Radionuclides:

Radium-226 M 8 0 -

Radium-228 S 8 0 -

Strontium-90 M 5 0 -

Technetium-99 M, S 5 0 -

Uranium, Total
e

PC, M 5 0 -

STRM 4003 Radionuclides:

(Drainage to Paddys Run) Total Uranium
e

PC, M, S 32 0 -

STRM 4004 Radionuclides:

(Drainage to Paddys Run) Total Uranium
e

PC, M, S 27 0 -

STRM 4005 Radionuclides:

(Drainage to Paddys Run) Total Uranium
e

PC, M, S 59 0 -

STRM 4006 Radionuclides:

(Drainage to Paddys Run) Total Uranium
e

PC, M, S 32 0 -

a
M = based on modeling; PC = primary constituent of concern; S = sporadic exceedances; WP = waste pits excavation monitoring

b
Those constituents monitored based on Modeling (M) will continue to be monitored even if there has been no FRL/BTV exceedance.

c
Based on analytical data from August 1997 through December 2005.

d
With the removal of silos and excavation of the waste pits, this location is no longer needed.

e
Total uranium will continue to be monitored quarterly whether there is a basis or not (i.e., M, S, I) and the monitoring criteria will be identified as a Primary COC (PC).

h
The COCs are monitored more frequently for NPDES and have been removed from IEMP Characterization.

(Continued)

Basis for Selection

of Constiuent Code
a, b

TABLE B-1

g
These constituents of concern were added during excavation of the waste pits.  Even thought wate pit excavation has ended, these constituents of concern were retained at this downstream 

property boundary location in order to be conservative.

Shading indicates location-specific consituents of concern that were monitored during excavation. With the end of excavation and the fact that no FRL exceedances have occurred, 

this monitoring is no longer required.

f
Beryllium , cadmium, manganese, and radium-228 are being added to the program, but not to this table.  This location is the last one suface water is monitored on Paddys Run prior to leaving the 

site; therefore, these constituents are being monitored at this location in order to be conservative.
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